Appendix D

Procedures Used in Model Comparisons

Similar to the Agency for Toxic Substances and Disease Registry
(ATSDR) Health Consultation (ATSDR 2000), data from the Field Sam-
pling Plan Addendum (FSPA06) conducted in support of the remedial in-
vestigation (RI) (URS Greiner and CH2M Hill 2001) were used in this
analysis. For the present study, however, the number of homes was slightly
different for two reasons: (1) data for two houses originally tabulated in the
RI were not used in the ATSDR comparison—these were added for the
committee comparisons. (2) The ATSDR analysis used geometric mean
house-dust values for seven houses where those data were not originally
collected. In the present comparison, those houses were dropped from con-
sideration, and the results are based solely on residences where both soil
and house dust measurements were available. The data set used in these
calculations (referred to below as the 75 homes’ data) is presented in Table
D-1 of this appendix.

THE ONTARIO MINISTRY OF ENVIRONMENT AND ENERGY
BIOKINETIC SLOPE FACTOR MODEL

The Ontario Ministry of Environment and Energy (OMOEE) has es-
tablished an intake of 3.7 micrograms (ug) lead per kilograms (kg) of body
weight/day as the level of intake for which more than 95% of children will
have blood lead values less than 10 ug per deciliter (dL). This intake of
concern (IOC) is divided by 2 to provide a safety factor; the resulting IOC
is 1.85 ug of lead/kg of body weight/day. For the model comparisons, lead
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450 APPENDIX D

intake from soils, dusts, water, air, and food is calculated from measured
media concentrations and added to background default levels in non-
measured media. The factor by which the estimated intake exceeds the IOC
is obtained by dividing the result by 1.85 ug lead/kg body weight/day. The
percentage of locations for which exposure estimates are less than a factor
of 2 above the IOC is taken as the percentage of children whose blood lead
values are less than 10 ug/dL.

BATCH OPERATION OF THE INTEGRATED EXPOSURE
UPTAKE BIOKINETIC MODEL

The 75 homes’ data were used for blood lead estimates using the batch
mode capability of the integrated exposure uptake biokinetic (IEUBK)
model. For these comparisons, the estimated blood lead level at an age of
20 months was obtained. This age matches closely the age corresponding to

maximum blood lead concentration and also corresponds approximately to
the 16 kg body weight for which the OMOEE IOC computation is made.

IMPLEMENTATION OF THE O°’FLAHERTY MODEL

The physiologically based, transport limited biokinetic model of
O’Flaherty (O’Flaherty 1998) was applied to the 75 homes’ data for com-
parison with the other models. Such comparisons are not exact because of
differences in how the models specify input of exposure regimes and the way
bioavailability is incorporated in the computations. Another impediment is
the sensitivity of the O’Flaherty model to year of birth for the individual
being simulated. As noted in the TRW adult lead model review (EPA 2001,
Appendix K), a variety of model parameters may be adjusted in the exposure
specifications to establish baseline conditions against which variations in soil
and dust lead concentrations may be examined. For the O’Flaherty model
implementation here (Advanced Continuous Simulation Language [ACSL]
platform) the following variable values were used for model runs: year of
birth, yob = 1980; frlung = 0.32 (bioavailability of inhaled lead—same as
IEUBK); cair2 = 0.1 ug/m?3 (same as IEUBK); concentration of lead in water,
cwater = 4 ug/L (same as IEUBK); rfood2 = 20 ug of lead/day ingested by
adult; rfood3 = 15 ug lead/day ingested by child; and the concentration of
lead in infant formula, cfmla = 0.01 ug/L. For tabulation in Table 6-3, the
midpoint between blood lead at ages 12 and 24 months was used.

ADAPTATION OF MODELS FOR PREDICTIONS UNDER THE
BUNKER HILL SUPERFUND SITE “BOX MODEL” CONDITIONS

The study of von Lindern et al. (2003) established a set of IEUBK
model conditions that best fit the observed blood lead distribution for
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children living within the Bunker Hill Superfund site (BHSS). Discussion of
this model and an evaluation of its application to predictions of blood lead
levels for children living in the Coeur d’Alene River basin outside the BHSS
box is detailed in the body of the report. Important points for the present
comparison of model results are as follows: (1) the soil and dust exposure
regime was weighted as 40% from household dusts, 30% from the residen-
tial soil, and 30% derived from the community-wide soils; and (2) bio-
availability for soil and dust ingestion was set at 18%.

Soil lead values for the 75 homes’ data (BHSS box conditions) were
tabulated on a geographical location basis as the average between the indi-
vidual residential lot surface-soil value and the geometric mean soil value
for the community where the residence was located. The latter values were
derived from the human health risk assessment for operable unit 3 (Terra-
Graphics et al. 2001, Table 6-48). To account for the lower bioavailability
of lead in soils and dusts used in the box model, concentration values for
these inputs were reduced to 60% of their original values before each
model’s invocation. This corresponds approximately to the change in bio-
availability used in the box model version of the IEUBK model, since the
default bioavailability from soil in the IEUBK is 30%. This approach was
adopted because bioavailability, the fraction of lead intake that is taken up
in the blood, could not be adjusted in the ATSDR model. The modification
of the soil concentration achieves the same effect, because the model ex-
hibits a linear response over the concentration ranges of interest. In the
O’Flaherty model, the user cannot specify bioavailability, but the ACSL
program constants were adjusted to reflect 40% dust and 60% soil inputs
to the exposure module of the program. The O’Flaherty model uses age-
specific soil/dust-ingestion rate functions that are not accessible in the ex-
ecutable program structure but whose average value is about 60% of the
average IEUBK default ingestion regime.
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